In this computer-generated dia-
gram of DNA, phosphorus is yel-
low, nitrogen is blue, oxygen is
red, and hydrogen is white.

tides in the nuclear DNA has the same meaning in all organisms. The
significance of this can be seen by comparing the genetic code to human
languages. Many different languages have evolved, each using certain com-
binations of symbols and sounds to convey a specific meaning. If similar
combinations of symbols and sounds are used to express the same meaning
in different languages/ we infer that the languages involved had a common
source. The genetic code is a universal language, implying a single source.

Consider a comparison between two books of similar length. Let us say
that closer examination reveals that the two books are identical page by
page and word by word, except that an occasional word, say one in a
hundred, is different. It is highly improbable that the two books were
written independently: either one book was copied from the other or both
were copied from a third source. Now, if each nucleotide in human DNA
is represented by one letter, the complete sequence of nucleotides would
require over a million pages. When the pages in the human genetic book
are compared with those of diverse organisms, correspondence in the
sequence of letters gives unmistakable evidence of common origin. Oc-
casional changes provide information about particular species, just as all
copies of a specific edition of a book can be identified by common changes.

Thus molecular biology validates the already impressive evidence that
all living organisms, from bacteria to humans, are ultimately descended
from common ancestors (Dobzhansky et al., 1977). Since evolutionists of
earlier times knew nothing about molecular biology, discoveries resulting
from studies in this relatively new field of science provide independent
and unanticipated reinforcement of their theories.

But the evidence for evolution from molecular biology goes further. The
degree of similarity in the sequence of nucleotides in DNA (or of amino
acids in proteins) can now be precisely quantified. For example, the protein
cytochrome-c in humans and chimpanzees consists of the same 104 amino
acids in exactly the same order, whereas that of rhesus monkeys differs
from them by one amino acid, that of horses by 11 amino acids, and that
of the tuna by 21 amino acids. The extent of deviation corresponds to the
time interval since fish, mammals, and human ancestors appeared in the
geological record, i.e., the degree of divergence reflects the time that has
passed since the respective lineages had a common ancestry. Thus, in-
ferences from paleontology, comparative anatomy, and other disciplines
as to the evolutionary history of organisms can be tested by examining
the sequences of nucleotides in the DNA or the sequences of amino acids
in protein. The potential power of such tests is overwhelming. Each of
the thousands of genes and proteins provides an independent test of evolu-
tionary history.

Only a few of the countless possible tests have been performed, of
course. But of the many hundreds that have been conducted, none has
provided evidence contrary to the concept of evolution. Instead, molecular
biology confirms the idea of common descent in every aspect.

Evolution pervades all biological phenomena. To ignore that it occurred
or to classify it as a form of dogma is to deprive the student of the most
fundamental organizational concept in the biological sciences. No other
biological concept has been more extensively tested and more thoroughly
corroborated than the evolutionary history of organisms. The mechanisms
by which evolution occurred, however, are not agreed upon in detail. They
remain an area for continuing research, discussion, and discovery.
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